Modulation of the hypothalamo-pituitary-adrenocortical responses to cytokines in the rat by lipocortin 1 and glucocorticoids: a role for lipocortin 1 in the feedback inhibition of CRF-41 release?
Our recent studies indicate that lipocortin 1 (LC1), a putative second messenger protein for the anti-inflammatory steroids in peripheral tissues, may also contribute to the regulatory actions of the glucocorticoids on the hypothalamo-pituitary-adrenal axis. In the present study we have used in vitro and in vivo models to compare the effects of adrenalectomy, LC1 and dexamethasone on the cytokine-induced secretion of the 41-amino acid corticotrophin releasing factor (CRF-41) and arginine vasopressin (AVP) by the rat hypothalamus. In addition, western blot analysis was used to examine the influence of dexamethasone on the expression of LC1 in the hypothalamus. In vitro, interleukins- (IL-) 1 alpha (100 and 200 pg/ml), 1 beta (0.5 and 1.0 ng/ml) and 8 (0.25-1.0 ng/ml) readily initiated the release of CRF-41 and AVP from hypothalami removed from intact rats. IL-6 (10 and 20 ng/ml) was also an effective CRF-41 secretagogue but, unlike the other interleukins tested, it was ineffective with regard to AVP. Adrenalectomy 7-14 days prior to autopsy increased significantly (p < 0.01) the magnitude of the CRF-41 responses to IL-1 alpha, IL-1 beta and IL-6 but not to IL-8. In contrast however, while hypothalamic tissue from adrenalectomized rats, unlike that from intact animals, responded to IL-6 (5-20 ng/ml) with a pronounced hypersecretion of AVP, the AVP responses to IL-1 alpha and IL-1 beta were largely unaffected by adrenalectomy as too were those to IL-8. The marked increases in CRF-41 and AVP release from hypothalami from adrenalectomized rats initiated in vitro by IL1 alpha, IL-1 beta, IL-6 and IL-8 were readily overcome by preincubation of the tissue with dexamethasone (10(-7) M). In addition, the steroid caused 'externalization' of two species of immunoreactive (ir-) LC1 (37 and 58 kDa) by the hypothalamic cells but failed to influence the total LC1 content of the tissue. The inhibitory effects of dexamethasone on the cytokine-induced release of CRF-41 in vitro were mimicked by LC1 (10 ng/ml) which alone had no effect on the basal release of the peptide. However, unlike dexamethasone, LC1 failed to influence the concomitant release of AVP from the hypothalamic tissue elicited by IL1 alpha, IL-1 beta or IL-8 and potentiated that evoked by IL-6.(ABSTRACT TRUNCATED AT 400 WORDS)